13 N 6 -methyladenosine (m 6 A) is a ubiquitous RNA post-transcriptional modification found 14 in coding as well as non-coding RNAs. m 6 A has also been found in viral RNAs where it 15 is proposed to modulate host-pathogen interactions. Two m 6 A sites have been reported 16 in the HIV-1 Rev response element (RRE) stem IIB, one of which was shown to 17 enhance binding to the viral protein Rev and viral RNA export. However, because these 18 m 6 A sites have not been observed in other studies mapping m 6 A in HIV-1 RNA, their 19 significance remains to be firmly established. Here, using optical melting experiments, 20 NMR spectroscopy, and in vitro binding assays, we show that m 6 A minimally impacts 21 the stability, structure, and dynamics of RRE stem IIB as well as its binding affinity to 22 the Rev arginine-rich-motif (ARM). Our results indicate that if present in stem IIB, m 6 A 23 is unlikely to modulate RRE-Rev interaction by altering the conformational properties of 24 the RNA. Our results add to a growing view that the impact of m 6 A on RNA depends on 25 sequence context and Mg 2+ .
7 113 Fluorescence anisotropy binding experiments 114 Binding experiments were preformed using a Rev-ARM peptide labeled with a 3'-end 115 fluorescein (Rev-Fl, TRQARRNRRRRWRERQRAAAACK-FITC, LifeTein LLC) [40] .
116 Fluorescence anisotropy measurements were performed using a CLARIOstar plate 117 reader (BMG LABTECH) using 480 nm excitation and 540 nm emission filter. A 118 constant concentration of Rev-Fl (10 nM) was added into 384-well plate with serially 119 diluted RNA in the reaction buffer (30 mM HEPES, pH= 7.0, 100 mM KCl, 10mM 120 sodium phosphate, 10 mM ammonium acetate, 10 mM guanidinium chloride, 2 mM 121 MgCl 2 , 20 mM NaCl, 0.5 mM EDTA, and 0.001% (v/v) Triton-X100) [40] . The 128 where A is the measured fluorescence anisotropy; R T is the total RNA concentration; L T 129 is the total Rev-Fl concentration; A free is the anisotropy without Rev-Fl binding; A bound is 130 the anisotropy with saturated Rev-Fl binding. The uncertainty in the fluorescence 131 anisotropy was obtained based on the standard deviation over triplicate measurements.
Results

m 6 A68 does not alter the thermal stability of RREIIB
134 We first used optical melting experiments to examine whether methylation of A68 135 impacts the thermal stability of RREIIB. For these experiments, we used a stem IIB 136 construct ( Fig 1B) containing the wild-type sequence that was recently shown to 137 recapitulate the conformation of stem IIB in the larger three-way junction context [28] . 147 stabilizes RREIIB by ~2 kcal/mol while m 6 A only destabilizes it by ~0.4 kcal/mol ( Fig 1C) . 155 RNA thermodynamic parameters from UV melting. Data are presented as the mean  156 standard deviation of at least three independent measurements. Uncertainty in the 157 calculated thermodynamic parameters were determined by error propagation as 158 previously described [41] . 233 mM NaCl, 0.1 mM EDTA at pH 6.4 with 3 mM MgCl 2 .
235
We used the above strategy to examine how methylation of A68 impacts the GS-236 ES exchange in RREII. Samples of m 6 A68 modified and unmodified RREII were 237 chemically synthesized with site-labeled 15 N3-U72 ( 15 N3-U72-RREII m6A68 and 15 N3-U72-238 RREII, respectively). The 1D 1 H imino spectra of modified and unmodified RREII were 239 very similar ( Fig 3B) indicating that the modification minimally impacts the GS 240 secondary structure even in the more native three-way junction context. The 2D [ 1 H, 15 N]
HSQC spectrum of RREII m6A68 includes a resonance characteristic of the ES G48-U72
242 mismatch, and it shows excellent overlap with the corresponding resonance observed in 243 unmodified RREII ( Fig 3C) We used a fluorescence polarization binding assay to examine whether methylation of 253 A68 impacts binding of fluorescein labeled Rev-ARM peptide (Rev-Fl) to RREIIB (Fig 4) 254 [28, 40] . Unmodified RREIIB binds to Rev-ARM peptide with apparent K d = 30.6 ± 5.8
255 nM, in agreement with prior studies [46, 47] . The binding affinity decreased two-fold (K d 256 = 62.2 ± 23.8 nM) for the modified RREIIB m6A68 , indicating that m 6 A slightly weakens 257 binding to the Rev-ARM peptide. 275 is consistent with prior NMR [48] and X-ray crystallography [49] 
